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(54) QUADRATURE FREQUENCY DIVISION MULTIPLEX TRANSMISSION SYSTEM AND 
TRANSMITTER AND RECEIVER THEREFOR 

(57)Abstract: 

PURPOSE: To reduce the processing point number of 
fast discrete Fourier transformation and to reduce the 
circuit scale of a simple type receiver. 
CONSTITUTION: Transmission information is separated 
into the information of a .high-order hierarchy and the 
information of a low-order hierarchy and the information 
symbol of the low-order hierarchy among the 
hierarchical information is inserted to the information 
slots of limited carriers M-L-M+L near a center 
frequency fc among the entire carriers. Also, the 
information symbol of the high-order hierarchy is 
inserted to the information slots of the carriers other 
than the carriers M-L-M+L and the multiplexed frame is 
OFDM modulated and radio transmitted. 
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(2) 



8-265295 



o«iaS«*fc*tJiS"r d * h tcffA bTMit £ £ £ 
fete, aJE±ffi»HOx^^*W*SBEfiSl7U--A«t' 
<DME*f*©«a»»^<ol^*»fc»«t'*XUy i0 
hfcjfAbTSSfiU 

— 2riWES«*K. Sfltbfcfia^P-A^SttETffi: 

mjor 2 ] uETffi»Ji<07 ! -^*yo*fifa!-r s« 
p$n> wEJiffiPt»©?--^3RMseii-rs*jaiife» 

«1 1 E»©«««*R5MM*«e2l*«. 

[if #31 3 ] «9ETffi»IB(0'5 ; "-^*3WSe3l"rs« 

1 Sfctt 2 Ett®B£Mttft£}fl#M££i£ 

4 ] mETttPM^-^s^esrr** 

tl,!*^ 1 M3 ©V^-f n*McE*©itS£«Jft»»W 

WET&pteo^-^^^j^^Ta^^p^e^ 
i EtJ^ia^ftft^w^eia**. 

He. IBE^^y^;l*)»««Sa«^i:©li9J*fif«: ^ 
— *S««tt. S«bfcfi3l7V-A*3&^WEIiSU>' 

£ t swat-r 5 E«o*3as«»»»«#ae 
as**. 

[91*17] j&AMtt. WE±ffil»JB©5 s -**Wft 



3i^S»5e(OI8iSiR»*fflrE*¥fliR*«fcrX*M«^ 

5 -6 ©^resrr * c « t-r sawwi 1 e«© 

ffl $ n# flttESi SKIK tc ^ r , 
I^M*lft*5J:t/HSft»*lSlJcl!lft©xn!y h£~#C7GW 

5 s — ^S^JSWEea^U— A*<Dt(rE4*€<0»Slift* 

lOlEI^aTIEWtS fete, i!B±Slti0f" 
^*3W&eai"r**iilifi*SrS9E» 1 ©«w*a;«>#« 

iitfetc, ffifEJitt«)B©'7 ; --^*WSQAM*III^S: 

^ats z t «w« t-r*»*« 8 9 emboss 

m<Dmmmm 0 

fc, ffiEXH^aa. WETffiBWiOx-^JROTftGai 

-T^JKS&P^, ffirEx^r^^^W^ftiS^XxA^ 

go 

S»*3H 1 2 IHtOliSic 
[1*114] ffirE5S«#aJ4, WEittMCDr- 

^^j^e^a^^W^taE^fiiS^^r/MiSliiSe 
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3 

<d^% SMrr a c t s»«£-r 8 e« 
»jc#jS"T* xp^h icjf n§ £ £ t> \z±.#mm<D 

^sj^s^i^-r s & #> ©ttW^a t . 

mmo^f-^ mm =&ff s & 56 £ & jm« b 

MEa«*a* e> w^j * ftfca»«#3Q*jwnai»*»iB[Ss 

I^llt^ » \zff ft 5 ^ £ b fc 

m&n 1 7 1 tt5£»ii[»»«*mea*aft«« b 

e«-r a & a «ati&f¥ t n - k 

fi*at. 



(3) #PI¥8 - 2 6 5 2 9 5 

ttEfltt*»?^afc J; DttiHsn&awawwEB 

affifg^T & ^ ft £¥05£-r ^ fc * ©Wfc^a t , 

tu^ci: £-r saws*. 
Eaww^wwEBJissnfiasfHSfc^M^aea^x^ 
mxa i 9 ] mEflft^Rtt, MEam^a^ s m 

*^n&g««#*A^Bf^<Z>*8«^>3S^**fflb 

(t^ss^Sfj^m^M^x^Atr^T^amft^^ 
/ttti 7E«©a«»«. 

WEaa^arau awjfftw^-^^w^ttBwco^ 
t> mE*¥«»*3j:^ii[ii»&aKW»ca«-rs2i 

40 m-?z>tt\z$>\,*T, 

y h*-*7c»foE«bra:*ea7P-A*«i«b, 

ME*ft^aisox-^^j ; &strEesyi/-A*cos 

^SHttft*lSlOXDy Kc»«bT#AbTjai«b, 

«s»to-rtii*ic*^iriT. a#bfcea7ix-A*^6 
s(fE*ft©5 £ -^*w*aRMtcaH*5<fctfa[#rs - 

5^ [0 0 0 1] 
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(4) 

5 

(MOFDM : Orthogonal Frequency Division Mult 
iplex t*t« fei*SMLTfr^^Wi© 

[0 0 0 2] 

-r (ibccir) TM^nrv^iiiT^^^^f 

*x>f ^^^WStSO-^^it), -JRI-OFDMS; 
^i^COFDM («WbO F DM : flf#f bfcMSa£»«F# 

U-RS^f (TGI 1/3) XfcU-rUWay^ 
ff?{«ftVol. 17, No. 54, pp7-12, B 
CS' 93-33 (Sep. 199 3) ^Zj&^tlX 

[0 0 0 3] jS¥, tf^ttT^^Ulf^ 3 

[0 0 0 4] T4V9)VrV\Zz?a>mk\*> D A B <fc 

teQPSK (Quadrature phase shift keying ) ^ttfi 

oFDM©«iBaiifi&«PiTs«ii*a:i:UTfla^e»n 

Tl^o — ^^^^^T-l/tf^a^^lT^ QP 30 
SK#3$£W-*>8PSK, 1 6fit-B3?S*g^P (K 
Tl6QAM^»t§) , 6 4«-fflafJSB«IB CKT 

6 4 QAM) m^«xm^f>m^nr^. HI 

3 (a) - (e) tt£nS©*»!#3S<0«^IB« (3 > 

[0005] l^u dn&©*4tJEi«^a;*fflvis 

[0 0 0 6] Cine»cD*:f»$:#^:bT, B¥^l/-X7 

£*><DT&5o HI 2 (a) , (b) fck fi£*£>PgJltfJ 
& O F D Mfcm Tffiffl £ ii«^H*5 J: tXS 

ttSHt©*JBK&^Ufc^D v 2 H"C&£o 
[0 0 0 7] fttSMiTIt fHfya>*W© 50 




^m¥S-2 6 5 2 9 5 

6 

n\z9c?mmmmft j %im$& 1 o 2T«Bc©fi*iK:#tf 

^J^fb#5£<Z> 1 OTftSMP E G 2 &£©X^r— 7 7 

)imm&mmznz>« ±tmmmmnmmmi o 2T 

[0 0 0 8] ±B»0ITiE«F^banfc3l««*»4*H 
lalBl 0 4JCA*^tlS 8 £<0*WlsH»l 0 ± 

it, ho^s^uk i o AfrzmmT-ptfc-oTmx 

ftsn&siww^ttiffiisaiBfit^-uxaEsi (»ff 
t) \B\mi o 6tcA*^n, ^^^FFTSi^nr 

[0 0 0 9] fit, ZlOOFDMXififlt "f^V 
#)V/T1-U>f (D/A) «*Sl'0 7T7tD^OT 

tc^&sn^co^ Htt»*siiHi»i'o 8T»«»iBia 

tpgggi i 0TfBfje<oa««*u^i'fc*(ian&<o'6, 
t>^±i i l^ssiffl^na. 
[ooio] «u ±ET>r ^^JWfiifciKf &9 d 

ta^as^-f s >^m^srxtc^-r 5 1 1 4 

[0011] ^ntc*n,Hi 2 (b) jc^-rsmg«T 
i^iir>fti 1 s-c&mznrzv^mmm. 
mm^i 1 6T?««£nT?-:x-:*-i 1 nzxii^n 

«i 1 8^6»*^n&»«»«fl#i:5*>'>if$n 

\t, H^L^»WI§I»a>6*STl 1 9^bTttft* 

BSnfcgBMIt T^n^/^^^ (A/D) 
^g|§§ 1 2 0 Tr^ ^^JI/«^K2E«Snfc©'6> iKjS 
*«7-UX«* (FFT) E»l 2 lfcAAan, - 

£TH«»$*wsns. ^ ±iBA/D«ai»i 20^ 

[0 0 12] F FT0K 1 2 KOfflSIB^B, iftSEWtt 

£0 ^ne»a>ffiffl45<t^fi«^#«QAM©3>x^^ 
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i 2 2TH^snSo w^^nfcx>r s^v-x-^rau 

[0013] 

OFDMafgge^ra^^FFTlPlSS^*^. -OFF 
[0 0 15] *»IBtt±E*«t»BUT^:Snfct>o 

[0 0 16] 

<Z>^-**#!£_hlBe2l:7 U-A + ©»£©«Hi£«»fc 
[0 0 17] x-^RM^ffl^SfcLTte, TftB/i 




#B!¥8 - 2 6 5 2 9 5 

AM*«i*a:*«ffl"r«»tJ;^. ^^>\z±mT&mm<o 

[0018] ^-^sjusBJiMfcesi-rs** 
ten, iETffiiifJBo^-^s^j&easr^JKaiRS© 

tfXB^sc £ icajrr * £ ± v>. 
[0019] -t^ia. 3i««fc*5ViTtt, ea!^— a 

[0 0 2 0] JiffiHH*J:rrFffi»)iOft5 f -^ 

^iftlfcHIReoXDry 5fc7cM^iB«bT«:Se3l7 
iffiBJfcD^-^^J&JiiaeSI^U-A 

[0 0 2 1] $&, *«M©*S«**»W*MfiSS* 

(Mfc««»SR^a£<i;^- 2K©H«»aK¥afc± 

[0022] «^fcte<&8ffla>3«8ifi«* 
^StSI^X^A^Mffi^n, rt^TttKM©^-^ 
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9 

«jfi»j*»©*s»fflbr, £<z>»ffl3n&a««-**ft 

* ;HP^tti3l yXfA «c*HK-r 5 ft 3 ft « 

[0 0 2 4] ££1;:, ffioaH8©BS!»ift*fc»«#*e 

\zmwc<Dxuy h&~AKm\zmmvTfc&fcmyu- 
Aft«j&u arBt^afts^-^jRJBSiioesi^v- 

2HSU -#±E3««k:43V>t, -bfE^ifeS^f^cox 

a7U-A*6±E*R©^-^*M*W5ttfctl[«* 

J: tXffl-^T 5 «fc 5 b fc *> <D T ft £ o 
[0 0 2 5] 

T, 5««Ttt±E»***rtI©»*itt«KjKi;T, Bf 

x- * k * i; ft ^gfrrn 

[0 0 2 6] *fc, f^^WMIvXfAtM 

^n^^ic, TttBJBCD^-^RMcoeai^s: (mm 




(6) Hi¥8 - 2 6 5 2 9 5 

tBA&flHSB ft «« WftE t ft: £ . 
[0027] $e>tc, esi^u'-Air«»j^>3H;i/ftif 

fji^pmntzmmzmuL, ^-n-pnaa&^scT? 

cd 7 s - # mm t~r&mm <r>=r- *? &m t ft eai-rs tz 

tTffi»H©x-^*M^ftS«K^a*^»IB"rSil 
[0 0 2 8] *10j0lggfl:«tnH JhtePg 

T&^^x-^^J^±fePt@^x™^^^J^ftitK 
[0 0 2 9] *fc**M©g«««(CJ;na>-ii[S!»« 

tt^a&#«MBRSn&«^tc»bTiO»fflSlftff^tf«fc 

i^t\zuv, z:n{z&y)mmmm&&z*mnmw<Dm 
[0030] *sfcfi<D«w©a««iifcj;fttf, a« 

jgtcg^r, PB»7 s -^*wftff*"rsfc*©a^«i 

[0 0 3 1] ^J^li 

wmtz> z. ttmi&tte*. 
40 [0032] ^^\zm<Dmm<o^mmm\z^n\i, m& 

-^*j«ftH*"rsfc«)<z)tt#«i3Stx-f 

#ftB*t-Sfc*coa^fflSt)&«J!*?WJ3ffa:3bn*. 
[0 0 3 3] LfcjWoT, iltSMttK^SI^XfKH^B 
50 *J;rXtt^aTtt^*#«*(IB$nfc«#fc»bT© 
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[0 0 3 4] $ 6 »rffi©KI8©iI3!««»»W*«GiS 

[0 0 3 5] 
[XJKM 

Hilt *SS»©8lo^»«l:«te 

[0 0 3 6] OFDMfil7l/»AH SS&tfr 1*1*5 «fc 
A^&O, Himt'J7S*«2M+l (0, 1, 

2, 2M-i, 2M> > mm^m<Dzy>^)im^ 

+ 1 (0, 1, 2, N-l, N) ^^^^£171/ 
[0 0 3 7] il<7>f2j2i:7l>~ A©«fM^|B]<D»^«XD 

^ufc^, dfttcissfc^o 

[0 0 3 8] *tW^)OFDM^MT 
tt, Ttt©BHI***^ , J7#«M--L (L<M) 
£>**U7#^M + LK»JDMST\ ^(7)^(7)^^ U 7\Z 

[0 0 3 9] B2lt Ell(C*Lfce3l7W-ASeai 

■rs**&©oFDM*aiiift<DH«[ft^' , <^ Mi^^b/t 

T&5o &*3, O F DM«B»ttBI 3 l:^TJ; 5 

FDMMiStMSax^^hMt MABQAMJiB 
❖ QPS K«i5tlftft*t U h;i^£ 



(7) #i¥8- 2 6 5 2 9 5 

[0 0 4 0] Hli:*^T, TttPgJl£>1lf$a2:@ 

[0 0 4 1] J^lO^O^OFDMeaK^l 

*ffl#ttjfe-r»Jlffl»«F-9fl:lfiilSi 2T±ttPggO)1f^ 

^MPEG2^^CDX^r--^^mtB^ffiffi^n^o ± 

ia«HiffiiB«F^ffciatt 1 2-c»6nfcftiBJiiii*tt*n 

iFttKDWIEIUKl 3, IStcA^J^n, mTMRDIT 
[0 0 4 2] ±BS«DBTiEW^Yt^nfc#l»«iinBtt» 

*n*n*wim»i 4, i efcA^sns. zins©* 

iHIUSS 1 4, 1 6^tt «^iTffi©»«*WSQPS 
^p^n^o flT, Ctl6©*misl»l 4, 16^5 
1 7\ZXi3^tl^>o d£>#fifc[Hl&l 7TH ±«E&» 

[0043] ^co^aib^nfcfi^^v-Ait 

X, hoofdmXW^H 5V v^lz/y^n^ 
(D/A) ^&SS1 9r7^a^«^fc*SI3ftfc<B 

$^(-MfiS^*itt@Sg2 2 7?m^O^ 

[0 0 4 4] ^:*5, ±fB^^ ^^JI/W^fflatCi^K^^ 
n y ^ i - 2 4 & ^ U T A f) 2 n Z> Km 9 D ^ ^ 
5^ ffll^n, SfcM$>^«f 2 5^UTA^ 
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[0 0 4 5] a«««tt2#C©J;-5fc«dc$ns, 
[0 0 4 6] ^Ta^cOPgg&fl^iifemilT^^^^ 

©sffSBKo^TRW-r*. h 5 j«(DH«*d6*« 

O F D M^IJ^^ ffl ^f:r^ i^^M ffllt 

-r*ea#«Mi* jiraEBi^sc*^^ 5>*;p#mj«s<b 
[0047] -r^t)^, n?s« 

^tlfcO-fe 3 2Tltr|@$nT^^-±3 3 

^^ntif^n^o &*5, ^sk^S8§ 3 6 (D$&nmwi 

nfcSfiffl-^tt, ;t>bVU7^J^ (BPF) 341? 

(a/d) *««4 oTr^^^a^fc^sisn&co 

B3£tt»®»3 5KA*3n*o ^cofi^SHIK 

35m .hiB^^^^^wtsnfcgsfi^wa** 

[0 0 4 8] ±ESC3!tt«ISJS3 5A^m*$nfel^ffi 

? (LPF) 3 8, 3 9T?R«»«^BiSnfc© 
«a«»7-'JXSjS* (FFT) IHIK4 3TFFT 

«3f$nT««*»«f^ns. ±ea/d«»s 

4 0 Tffi^T^)^ n v Z&XXS^cdQ&cd^j *?9)Vm& 

[0049] ±efftiiib4 3 50^a*sn&e-it 
«niBig&4 4, 4 5fc-en-enA*stiSo ^ne 
(D«p[UK4 5, 4 6m *n*n±ffi«JB©flt?843 

n, ±tt»»fl!)**tt*i»QAMa[iiisns. £fetEM 



(8) ^¥8 -2 6 5 2 9 5 

g&3g«§g 5 0 K&MW&ans. 

[0 0 5 0] _hfH#mPlelK4 4, 4 5TtgP2tlfc^ 
*y*JMll«W:. -^n^n^ 19 ITIE«^IHISS4 6, 4 7 
tCA*$n^)o ^ne>^^DITiES^[eIg&4 6, 4 7 
^-n^n^Y S^Jlorl'fcf^a >«-9*5«fc^5 f -r ^ 

< te[filg&4 7 O^tftfPfS, 
10 [0 0 5 1] -T&t>t>* «JSWWIhIK5 l««AtfH6 

^>#;MftfflHfB5 1 2 ffijeiHlft 5 1 3 T 

y^jmmmms 1 i-m ssfsu, bib^l 

4, 5 1 5 S^LTA*Snfcil5aMW5T>r 5> 
5 1 3Tflt iEftHffl^tfJMftffllfiHBB 11,51 

[0 0 5 2] bfej&bt, ME6-^DITiEffi^lHlK4 

t u -5 1 * k u±&9gm (Dm m& ± mFttM ©« * * 
•en-?n«^-r 5 «t 5 tcniMK 4 6 , 4 7 d itie« 

[0053] ^oLTmvMjEmnznr^jitpjiy 1 ' 
4 8 n:-tn*nA* an, ^ tb»«*§ ansa* 

frfcfrft*. ^©»BBEI8tt^liIK4 8«c*3^T 

40 4 9*6H«bft^«^aiaiWf^«i&*n*. 
[0 0 5 4] #t;r, 2^©»»fl:an&isW8*«eai*n 

fct^ nT'ttPg^^if ^co^^a^-r %>mmm<D%Lmm 

[0 0 5 5] -T&:b-*3, *««W*T>5r^6 1 "C*« 
lCA*an^>o :Ofa-t63m ±E*»fi^** 

50 0^b^:^Mffll[HlK^e>ffl^6 7^btM$ 



—1066— 



(9) 
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15 



16 



tlfca««^tt, A>F/U7^^ (BPF) 6 4 1C 

s««»w»«bs«7 8*>6«*snfcs*«as»« 
[0056] jiEStiaMS0i&6 5j&>&m*£n&Hffl 

^ (LPF) 6 8, 6 9TTfl5««J«»**»*«tlfc© 
^ y^u9/ z f^V9)^ (A/D) ^&[HB7 0, 7 

lT^^^wt^K^msnr, Bii»7-uxjE 

m (FFT) ®B7 3l:A*$tl5. F F T[h!B 7 

[0057] rots* m»a!Sflrs«T?tt, T&mm 

ft3*^U7f&te'>ft<ft£o Hifc^L&J; 
^UT^J:oesi^ns«-& fc r*n«, -tfB fft ihib 

M - L ~M + L <D*V U U Tf&CD 1 / 

T, A/D**ffl0^ny^»»[»&l/4tcW> - 
niCJ: OFF TIUB7 3 lC*tt£F FTll^-f > hft 

[0 0 5 8] ft*, _hf3A/D^&^7 0, 7 lTffiffl 

[0 0 5 9] _tf3 FFT HOB 7 3 )0> 6ffi#2tlfc«-*fct 
«»lleI8S7 4l:X*^ns. £<©«nHB7 4T?fc:, ± 

fB^^^T^^ii^w^>'>^^^^^fTftt)n 

*K:±IBtf[as*«ffl©H«»«»7 8©*M»iA 49 

[0 0 6 0] ±WBfflPlHlK7 4tC<tO«P^nfcTftPg 
JlCQfiSSg S*9HTIEffi^lHl&§7 5Te2i*fc 
JOSHES £ 6^»Jlffi»li«^« 7 6 "CT 

ft ^fs^ffls ®B^ttf&3 n^> o 50 



[0061] c(D^o\zmi<Dmmmr$>n\i, mmm 

\z, T4t»)B©*«^>#^f-^^Tttiai*J:tXH2 

R5t 3 nfc* * U 7 M - L ~M + L (Dtif D y V 
±E=* : Y U 7M-L^M + LJB«1>©** iJ7©«»XD 
A*** ifiFFTfflf31t<fcDOFDM«l|iKlcaElft* 

[0062] ^nt:^ti> ffimm&mmw (em -c 

«f«<Bi^BPF6 4T?ffltHSn, £©ttttl£n&«K 
»»«<Z)«***ltS!tt»$nfcO-6FFT|llB7 3 THe 

R»»wsn, sstrttwiHFB7 4, «psnEa#niB 

7 5*i:^Pggffi*Sffi^lHl8S7 6fc*^T«W«^n 
[0 0 6 3] Ifc^oT, m%-&MFnfa^V\ii?~i>WL 

m\z&z>i&mmn<Do%, vtmmx&Tuwaym* 
<Dfr&w&mz&m^&z.h&'mmttez>o z.<Dtz&. 

TU¥iS3>mm&%:m?z>M&(D&o\z, m&&v>vk 

[0 0 6 4] U^fe, TffiPg^CDlf^^ffili-r^fc^tC 

T, A/D3Elfcffl©^n^^HiftftSfi«L/, zmfccfc 
0 F F TIMES 7 3 \Z$>WZ> F F > h§&£<£M 
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Partial English translation of JP laid-open 8-265295 

[Claims ] 
[Claim 1] 

An orthogonal frequency division multiplex transmission 
method, the method being for transmitting pieces of information 
including data sequences of a higher hierarchy and data sequences 
of a lower hierarchy from a sending side to a receiving side 
by using an orthogonal frequency division multiplex modulating 
method , 

wherein the sending side comprises a transmission frame 
in which a plurality of slots are disposed in a two-dimensional 
manner in a time direction and in a frequency direction, 

wherein the data sequences of the lower hierarchy are send 
upon inserting in slots of the transmission frame corresponding 
to a particular group of carrier waves, while data sequences 
of the higher hierarchy are send upon inserting in slots of the 
transmission frame corresponding to carrier waves other than 
the particular group of carrier waves, and 

wherein the receiving side selectively demodulates and 
decodes the data sequences of the lower hierarchy and the data 
sequences of the higher hierarchy from among the received frame . 
[Claim 2] 

The orthogonal frequency division multiplex transmission 
method as claimed in Claim 1 , wherein the group of carrier waves 
for transmitting the data sequences of the lower hierarchy is 

1 




modulated by the first modulating method having a specified 
many-valued level while the group of carrier waves for 
transmitting the data sequences of the higher hierarchy is 
modulated by the second modulating method having a specified 
many-valued level that is higher than the many-valued level of 
the first modulating method. 
[Claim 3] 

The orthogonal frequency division multiplex transmission 
method as claimed in Claim 1 or 2, wherein the group of carrier 
waves for transmitting the data sequences of the lower hierarchy 
is modulated through a PSK modulating method while the group 
of carrier waves for transmitting the data sequences of the higher 
hierarchy is modulated through a QAM modulating method. 
[Claim 4] 

The orthogonal frequency division multiplex transmission 
method as claimed in any one of Claims 1 to 3, wherein the group 
of carrier waves for transmitting the data sequences of the lower 
hierarchy is modulated through a differential encoding 
modulating method. 
[Claim 5] 

The orthogonal frequency division multiplex transmission 
method as claimed in Claim 1, wherein when used together with 
another digital sound broadcasting system using an orthogonal 
frequency division multiplex modulating method, transmission 
is performed upon setting a transmission bandwidth, a frequency 
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interval and a modulating method for the group of carrier waves 
for transmitting the data sequences of the lower hierarchy to 
be identical to a transmission bandwidth, a frequency interval 
and a modulating method for the group of carrier waves that is 
used by the digital sound broadcasting system for transmitting 
digital sound broadcasting signals. 
[Claim 6] 

The orthogonal frequency division multiplex transmission 
method as claimed in Claim 5, wherein the sending side performs 
sending upon inserting identifications symbols for identifying 
between the digital sound signal broadcasting signals into 
specified slots of the transmission frame, and wherein the 
receiving side detects the identification symbols from the 
received transmission frame, on the basis of the identification 
symbols , whether the received signals are digital sound broadcast 
signals or not and performs demodulating or decoding processes 
of the received signals in accordance with the result of this 
determination . 
[Claim 7] 

The orthogonal frequency division multiplex transmission 
method as claimed in Claim 1 , wherein the sending side transmits 
the group of carrier waves for transmitting the data sequences 
of the higher hierarchy as either one of horizontal polarized 
waves and vertical polarized waves while the particular group 
of carrier waves for transmitting the data sequence of the lower 
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hierarchy is transmitted as the other one of the horizontal 
polarized waves and the vertical polarized waves. 
[Claim 8] 

A sending device that is used in a system for transmitting 
pieces of information including data sequences of a higher 
hierarchy and data sequences of a lower hierarchy from the sending 
device to a receiving device by using an orthogonal frequency 
division multiplex modulating method, the sending device 
comprising : 

a multiplexing means that comprises a transmission frame 
in which a plurality of slots are disposed in a two-dimensional 
manner in a time direction and in a frequency direction, and 
that inserts the data sequences of the lower hierarchy in slots 
of the transmission frame corresponding to a particular group 
of carrier waves while it inserts data sequences of the higher 
hierarchy in slots of the transmission frame corresponding to 
carrier waves other than the particular group of carrier waves, 

a modulating means that performs orthogonal frequency 
division multiplex modulation of the transmission frame 
comprised by the multiplexing means, and 

a sending means that sends orthogonal frequency division 
multiplex modulating signals outputted from the modulating 
means . 
[Claim 9] 

The sending device as claimed in Claim 8, wherein the 
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modulating means modulates the group of carrier waves for 
transmitting the data sequence of the lower hierarchy by the 
first modulating method having a specified many-valued level 
while it modulates the group of carrier waves for transmitting 
the data sequence of the higher hierarchy by the second modulating 
method having a specified many-valued level that is higher than 
the many-valued level of the first modulating method. 
[Claim 10] 

The sending device as claimed in Claim 8 or 9, wherein 
the modulating means modulates the group of carrier waves for 
transmitting the data sequence of the lower hierarchy through 
a PSK modulating method while it modulates the group of carrier 
waves for transmitting the data sequence of the higher hierarchy 
through a QAM modulating method. 
[Claim 11] 

The sending device as claimed in any one of Claims 8 to 
10, wherein the modulating means modulates the group of carrier 
waves for transmitting the data sequence of the lower hierarchy 
through a differential encoding modulating method. 
[Claim 12] 

The sending device as claimed in Claim 8, wherein when 
used together with another digital sound broadcasting system 
using an orthogonal frequency division multiplex transmission 
method , the modulating means modulates the group of carrier waves 
for transmitting the data sequence of the lower hierarchy by 
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a method that is identical to a transmission bandwidth, a 
frequency interval and a modulating method for the group of 
carrier waves that is used by the digital sound broadcasting 
system for transmitting digital sound broadcasting signals. 
[Claim 13] 

The sending device as claimed in Claim 12, wherein the 
multiplexing means inserts identifications symbols for 
identifying between the digital sound signal broadcasting 
signals into specified slots of the transmission frame. 
[Claim 14] 

The sending device as claimed in Claim 8, wherein the 
sending means transmits the group of carrier waves for 
transmitting the data sequences of the higher hierarchy as either 
one of horizontal polarized waves and vertical polarized waves 
while it transmits the group of carrier waves for transmitting 
the data sequences of the lower hierarchy as the other one of 
the horizontal polarized waves and the vertical polarized waves . 
[Claim 15] 

A receiving device that is used in a system for transmitting 
transmission frames in which data sequences of a lower hierarchy 
are inserted into slots corresponding to a particular group of 
carrier waves while data sequences of a higher hierarchy are 
inserted into slots corresponding to a group of carrier waves 
other than the particular group of carrier waves from a sending 
device to the receiving device using an orthogonal frequency 
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division multiplex modulating method, the receiving device 
comprising : 

a receiving means that selects a channel and receives 
orthogonal frequency division multiplex modulating signals, 

a frequency selecting means that extracts only frequency 
components corresponding to the group of carrier waves through 
which the data sequences of the lower hierarchy are transmitted 
from among received signals that have been output from the 
receiving means, 

a demodulating means that performs orthogonal frequency 
division multiplex demodulation of the signals that have been 
extracted by the frequency selecting means, and 

a decoding means that performs decoding of the signals 
that have been demodulated by the demodulating means and that 
reproduces the data sequences of the lower hierarchy. 
[Claim 16] 

A receiving device that is used in a hierarchical 
orthogonal frequency division multiplex transmission system 
that is used together with another digital sound broadcasting 
system employing an orthogonal frequency division multiplex 
transmission method for transmitting data sequences of a lower 
hierarchy through a group of carrier waves that is identical 
to a group of carrier waves that is used for transmitting digital 
sound broadcast signals by the digital sound broadcast system, 
and that transmits data sequences of a higher hierarchy through 




a group of carrier waves other than the particular group of carrier 
waves, the receiving device comprising: 

a receiving means that selects a channel and receives 
orthogonal frequency division multiplex modulating signals, 

a demodulating means that performs orthogonal frequency 
division multiplex demodulation of the received signals 
outputted from the receiving means, 

a judging means that judges whether the received signal 
outputted from the receiving means is a received signal 
corresponding to the hierarchical orthogonal frequency division 
multiplex transmission system or a received signal corresponding 
to the digital sound broadcasting system, and 

a selective decoding means that selectively performs 
decoding processes for reproducing hierarchical data sequences 
and decoding processes for reproducing digital sound signals 
with respect to the demodulated signals outputted from the 
demodulating means on the basis of the result of judgment of 
the judging means. 
[Claim 17] 

A receiving device that is used in a hierarchical 
orthogonal frequency division multiplex transmission system 
that is used together with another digital sound broadcasting 
system employing an orthogonal frequency division multiplex 
transmission method for transmitting data sequences of a lower 
hierarchy through a group of carrier waves, that is identical 
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to a group of carrier waves that is used for transmitting digital 
sound broadcast signals by the digital sound broadcast system, 
and that transmits data sequences of a higher hierarchy through 
a group of carrier waves other than the particular group of carrier 
waves, the receiving device comprising: 

a receiving means that selects a channel and receives 
orthogonal frequency division multiplex modulating signals, 

a frequency selecting means that extracts only frequency 
components corresponding to the group of carrier waves for 
transmitting the data sequences of the lower hierarchy and the 
digital sound signals from among the received signals outputted 
from the receiving means, 

a demodulating means that performs orthogonal frequency 
division multiplex demodulation of the received signals as 
extracted by the frequency selecting means, 

a judging means that judges whether the received signals 
as extracted by the frequency selecting means are a received 
signal corresponding to the hierarchical orthogonal frequency 
division multiplex transmission system or a received signal 
corresponding to the digital sound broadcasting system, and 

a selective decoding means that selectively performs 
decoding processes for reproducing data sequences of the lower 
hierarchy and decoding processes for reproducing digital sound 
signals with respect to the demodulated signal outputted from 
the demodulating means on the basis of the result of judgment 
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of the judging means. 
[Claim 18] 

The receiving device as claimed in Claim 16 or 17, wherein 
the j udging means detects specified sync symbols for establishing 
receipt synchronization from among the received signals 
outputted from the receiving means for judging whether the 
received signal is a received signal corresponding to the 
hierarchical orthogonal frequency division multiplex 
transmission system or a received signal corresponding to the 
digital sound broadcasting system on the basis of the sync 
symbols . 
[Claim 19] 

The receiving device as claimed in Claim 16 or 17, wherein 
the judging means detects specified identification symbols from 
among the received signals outputted from the receiving means 
for judging whether the received signal is a received signal 
corresponding to the hierarchical orthogonal frequency division 
multiplex transmission system or a received signal corresponding 
to the digital sound broadcasting system on the basis of the 
identification symbols . 
[Claim 20] 

The receiving device as claimed in Claim 15, wherein when 
a group of carrier waves for transmitting the data sequence of 
the higher hierarchy is transmitted through either one of 
horizontal polarized waves and vertical polarized waves and the 
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particular group of carrier waves for transmitting the data 
sequence of the lower hierarchy is transmitted through the other 
one of the horizontal polarized waves and the vertical polarized 
waves, the receiving means selectively receives the horizontal 
polarized waves and the vertical polarized waves in accordance 
with the fact whether the data sequences that is obj ect to receipt 
are data sequences of the higher hierarchy or data sequences 
of the lower hierarchy. 
[Claim .21] 

An orthogonal frequency division multiplex transmission 
method, the method being for transmitting pieces of information 
including a plurality of data sequences from a sending side to 
a receiving side by using an orthogonal frequency division 
multiplex modulating method, 

wherein the sending side comprises a transmission frame 
in which a plurality of slots are disposed in a two-dimensional 
manner in a time direction and in a frequency direction, 

wherein the plurality of different data sequences are send 
upon dividing and inserting the same in slots of different 
frequency directions of the transmission frame, and 

wherein the receiving side selectively demodulates and 
decodes the plurality of data sequences from among the received 
transmission frame on the basis of the pieces of information 
indicating dividing conditions of the slots in frequency 
directions . 
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